A method is developed and tested by which magnetic-field strengths and area filling-factors of magnetic regions on late-tvpe stars may be inferred from high-resolution, absorption-line profiles that have been broadened bv the Zeeman effect. The technique involves fitting such profiles with a triplet of components, the shape of which is derived from profiles of lines of low Zeeman sensitivity. Tests of the systematic and random errors indicate that such magnetic flux measurements have an uncertainty of 20% for stars with field strengths of 2000 gauss if at least 10% of the stellar surface contains magnetic regions.
I. Introduction
Nearly all efforts to measure magnetic fields on the sun and other stars rely on the Zeeman effect which, in the simplest case, results in a spectral triplet: a central component (Anij -0) and two outer components (Arrij = ±1) symmetrically shifted in wavelength about the center. The separation of the components is proportional to the field strength and the relative intensities of the components depend only on the field orientation and the intrinsic quantum characteristics of the transition (Condon and Shortley 1970) . Because the splitting seen in solar and stellar spectra is usually comparable to or less than the linewidth, most magnetic-field studies have utilized the fact the the outer, so-called sigma components of a Zeeman-triplet are oppositely circularly-polarized when viewed along the field lines (e.g., Babcock 1953 Babcock , 1958 . However, careful attempts to detect circular polarization in Zeeman-sensitive lines of solar-and late-type main-sequence stars have been largely unsuccessful (Boesgaard, Chesley, and Preston 1975; Vogt 1980) , owing to two effects. First, only some fraction of a stellar surface is expected to be covered by strong fields (the solar filling factor is 1% to 2%, resulting in dilution of the polarization from an unresolved star. Second, and more importantly, if the fields are locally bipolar, as on the sun, the equal contribution to each Zeeman component from oppositely-directed fields results in cancellation of the circular polarization (but not the linear polarization).
A breakthrough in the measurement of magnetic fields on solar-type stars was supplied by Robinson (1980) . He pointed out that linear detectors capable of obtaining spectra at high signal-to-noise ratio would be able to record Zeeman-induced changes in line profiles. This is done by comparing lines of very different Zeeman-sensitivities which otherwise have similar atomic properties. Robinson showed that the distribution of field strengths contained on the stellar surface can be computed by properly applying the Fourier transforms of the Zeemansensitive and Zeeman-insensitive profiles. This powerful technique yields the surface-area filling factor for each value of the magnetic field up to some cutoff value. However, in an application of this technique (Robinson, Worden, and Harvey 1980) , the calculated magneticfield distribution is reduced to a single characteristic magnetic-field strength and corresponding surface-area filling factor. This imposed limitation on the interpretation of the Fourier analysis is justified because the available spectral resolution of 0.05 Á permits the extraction of, at most, three or four independent pieces of information about the field from a typical late-type stellar line profile (FWHM = 0.15 Â), even with arbitrarily high signal-to-noise ratio. In view of this limitation on the degrees of freedom available to characterize the fields deduced from an observed profile, a description will be presented here of a conceptually similar analysis which is simple to employ and which suffers little loss of information.
II. The Method
The underlying idea behind this and Robinson's (1980) analysis is that a Zeeman-broadened line profile emerging from a magnetic region of uniform field strength can be approximately represented by the sum of three displaced components, the shapes of which are approximately given by the profile of a Zeeman-insensitive line. This disregard for line-transfer effects is acceptable for weak, unsaturated lines, in which, to first order, the profile depth at each wavelength is proportional to the sum of the line absorption coefficients of the Zeeman-triplet components. Note that despite the intrinsic polarization of the absorption coefficient, the details of the line transfer remain unimportant for weak lines, as can be shown using Unno's (1956) formulation of the line-transfer of the Stokes parameters, assuming small absorption coefficients. Stenflo (1978) has presented a thorough discussion of possible line-transfer complications.
With the above assumptions, the continuum-normalized, emergent intensity profile from a slab of atmosphere embedded in a uniform magnetic field can be written as (e.g., Title and Tarbell 1975) 7(A) = (1 -a)cj>(A) + a/2 [#A + A) + <i>(A -A)] (1) where <p(\) represents the shape of the Zeeman-components, a is the fractional contribution to the total profile from the a-components, and A is the wavelength offset of the a-components, given by A = 4.67 X 10-13 A 2 gB (Â) ,
with B as the field strength and g the Landé factor for the transition. In general, the observed flux profile will be the sum of such intensity profiles over the entire stellar disk, each surface element containing a characteristic magnetic-field strength, field orientation, and velocity.
The simplifying assumption will now be made that the stellar surface can be characterized roughly by a twocomponent model, one component representing those surface elements which contain strong fields and the other component representing field-free regions. Some justification for this two-component approach derives from the current picture of the solar atmosphere in which it is estimated that 90% of the total magnetic flux occurs in the form of 1-2 kilogauss flux tubes (Howard and Stenflo 1972; Stenflo 1973) , while the remaining regions generally contain fields of considerably lower strength. Further, analogous two-component chromospheres have been used successfully to model solar and stellar chromospheric emission (Beebe and Johnson 1969; Giampapa et al. 1980) . However, the possibility cannot be excluded on theoretical grounds that the distribution of field strengths on other stars might not be as well-confined as on the sun. This caveat aside, the integrated flux profile can now be expressed by adding to equation (1) a term representing the contribution from nonmagnetic regions:
where f is the fractional contribution from magnetic regions to the equivalent width of the line. Here it is assumed that the line profile emitted from field-free regions has approximately the same shape as the individual Zeeman components from magnetic regions, i.e., the line-broadening effects are assumed to be similar in the two regions. This assumption was used by Stenflo (1973) , in a similar application to solar line-profile analyses, to infer the magnetic-field properties of the solar network.
Further, f can be interpreted as the surface-area filling factor for the magnetic-field regions assuming that the energy removed in the line is the same per unit area in both magnetic and nonmagnetic regions. In solar faculae, the continuum is brighter than in quiet regions by about 5% (Stenflo 1975) , but the typical neutral metal line is weakened owing to the increased T(r) (Chapman and Sheeley 1968) . The extent to which these two effects cancel depends on the magnetic field strength itself (Stenflo 1975; Frazier 1978) . In low excitation lines from neutral metals, the energy removed from the continuum could be lower by as much as 20% in facular field regions. Note also that magnetic starspots, if similar to their solar counterparts, will have surface brightnesses roughly 20% of the surrounding photosphere and hence will contribute significantly less to the observed integrated line profiles than will the bright facular regions. Therefore, the value of the magnetic filling-factor derived from this analysis will reflect predominantly the coverage of facular regions.
To solve for the two quantities of interest, namely A, which directly yields the magnetic field strength through equation (2), and /, the filling factor of field regions, one can now use equation (3) as follows. The parameter a depends on the characteristics of the transition and on the orientation of the field to the line of sight. An average angle of the magnetic field lines to the line of sight was computed by assuming the field lines to lie predominantly normal to the stellar surface. The integral over a hemispherical surface was performed including the obvious foreshortening effect toward the limb as well as including the solar limb-darkening law as a minor weighting effect
where 6 is the polar angle with origin at the point closest to the observer, a and b are coefficients in the limbdarkening expression (Allen 1976) , and da is the differential surface element. The resulting average field-line to line-of-sight angle is 34°, assuming a uniform spatial distribution of fields. The relative intensities of the Zeeman components may then be obtained by the L-S coupling calculations tabulated by Beckers (1969) for an assumed field orientation of 90° to the line of sight. The conversion to arbitrary field angle is accomplished through the Seares (1913) relations for unpolarized light
Equation (3) may now be solved for A and f with a two-parameter x 2 fit to the observed Zeeman-affected profile, 7(A), using an observed "Zeeman-insensitive" line (i.e., one with low Landé-g value) as a first approx-imation to <j>(A). The fit may be carried out by simply varying the parameters A and f until the x 2 statistic for the two sets of discrete data points, i.e., the left-and right-hand sides of equation (3), is minimized. Of course the obser\ ed Zeeman-insensitive line must have identical line-formation properties (i.e., depth of formation, collisional broadening, Doppler broadening, etc.) as the Zeeman-sensitive line so that its profile represents that of the individual Zeeman-components. In practice, the line used for has a small but nonzero Landé value and so must be modified to reflect more accurately. This modification to the observed insensitive line may be accomplished by subtracting off its Zeeman-shifted components, the characteristics of which are computed from the first-order estimate of field strength and filling factor. The remaining central component of the insensitive line contains contributions from both magnetic and nonmagnetic regions, and will more accurately represent <J>(A). The two-component fit to f(X) can now be carried out in an iterative way. This procedure usually converges after a few trials and the final magnetic field determination is generally close to the result obtained by simply using the observed insensitive line for <f>(A) with no modification.
One difficulty arises in the fitting procedure because the contour map of the x 2 statistic near its minimum is locally ellipsoidal rather than spheroidal in the fieldstrength, filling-factor plane. This is a result of the relatively small change produced in the shape of a Zeemanbroadened line profile by, for example, both decreasing the field strength and simultaneously increasing the surface-area filling factor. The effect not only necessitates a careful x 2 -minimization algorithm, but also results in elliptically-shaped, la "error contours" in the two-parameter domain.
III. Tests of the Method
The method described in the previous section has been evaluated in several ways. The spectra of two sunspots have been obtained with the Lick Observatory Coudé Auxiliary Telescope, using the echelle spectrograph (Soderblom et al. 1978 ) and image-tube scanner (Robinson and Wampler 1972 ). An aluminized mylar filter was placed over the primary mirror to reduce the intensity of the image of the sun. Line profiles were obtained with a resolution of 50 mÂ for the Fe i lines, À6173.34 (lower e.p. = 2.21 eV, Landé g -2.5) and À6240.65 (lower e.p. = 2.21 eV, g = 1.0), as suggested by Robinson (1980 Robert Howard) later showed the spots to have field strengths of 2200 and 2300 gauss, respectively. Application of the profile-fitting analysis, described in this paper, to the sunspot profiles obtained at Lick yielded field strengths of 1900 and 2000 gauss, respectively. The discrepancy of 300 gauss in both cases may result from scattered light in the mylar filter which allows penumbral light, of lower characteristic field strength, to enter the spectrograph beam. In any case, the sunspot observations suggest that field strengths near 2000 gauss may be systematically underestimated by the profile-fitting technique (relative to Mount Wilson measurements) by roughly 15%.
Another test of the method was carried out by generating theoretical Zeeman-broadened profiles using Unno's (1956) calculations for the LTE line transfer of the Stokes parameters through an Eddington atmosphere. Though the treatment of the line transfer is simplistic (including pure absorption in the line and a Gaussian line-absorption coefficient), Unno's theoretical profiles have proved useful as a diagnostic tool in the interpretation of Zeeman-split solar line profiles (e.g., Tarbell and Title 1976). To produce profiles characteristic of various magnetic-field filling factors, profiles from field and nonfield regions were simply added together, weighted by their relative areas (Robinson 1980) . The X 2 -fitting analysis applied to these theoretical profiles yielded the correct field strength and filling factor within 10% for all profiles from fields stronger than 1250 gauss. For weaker magnetic fields, the analysis tends to overestimate the field strength and underestimate the filling factor. For example, the analysis yielded B = 1150 gauss and f -0.45 from theoretical profiles for a star with 1000-gauss fields covering 50% of its surface. This systematic discrepancy is not yet understood, though it may be a result, in part, of artificially saturated growth of the inner portion of each a-component in the theoretical profiles owing to Unno's assumption of pure absorption in the line. In any case, for fields less than 1000 gauss the Zeeman-splitting is so much smaller than the linewidth that 1% noise in real data will produce random errors in the measurements that are comparable to the possible systematic effects discussed here.
As an additional check on the profile-fitting method, the £ Bootis A data obtained by Robinson et al. (1980) have been reanalyzed, yielding B = 2800 gauss and f = 0.38, compared with their published values of B = 2900 gauss and f = 0.40-0.45, derived from Robinson's Fourier technique. However since the profile-fitting method is similar in principle to Robinson's Fourier approach, the correspondence of the results between the two analyses does not necessarily indicate that there are no systematic errors in the former method.
The noise in the line-profile data will produce random errors in the results. Indeed, the simple detection of Zeeman broadening requires discerning profile differences (between Zeeman-sensitive and -insensitive profiles) of less than 5% of the continuum intensity, even for stars with widespread fields. The magnitude of these small profile differences can be anticipated by using Unno's (1956) calculations for Zeeman-split lines, as discussed above. Figures la and lb show such theoretical profiles for two cases. In both figures, a theoretical profile with Landé g = 2.5 (represented by x's) has been overlaid on a theoretical profile with Landé g = 1.0 (represented by the connected line), with zero intensity at the bottom of the panel, and the data-point spacing equal to 30 mÂ. The profiles were computed to represent the Fe i lines ÀÀ6173.3 and 6240.6, respectively, but they are appropriate for Zeeman-splitting effects for lines throughout the red portion of the spectrum. Figure la shows the profiles expected from a star with 2500-gauss fields covering 0.30 of its surface, while Figure lb shows those expected from a star with 1500-gauss fields covering the same area. Evidently, the profile differences are nowhere more than a few percent of the continuum. Careful examination reveals that the profile departure in the 2500-gauss case is greatest farther from the line center than in the 1500-gauss case, as expected, so that with sufficiently low noise data, field-strength differences can be spotted visually.
To determine the lower limit of magnetic-field detectability, a grid of such theoretical profiles was generated for a range of field strengths and filling factors. The average departure of the theoretical Zeeman-sensitive line from the -insensitive line was determined at four data points, two on each shoulder of the profiles. The uncertainty in that average departure (i.e., the uncertainty of the mean), for data of given signal-to-noise ratio, is given by a/ y/4, where a is the rms difference in the continuum points between the two profiles. The criterion for a positive detection of Zeeman splitting will be that the average departure of the four data points must be at least twice the uncertainty in that average departure. Using the above criterion, Figure 2 was generated which indicates the required surface filling factor to detect fields of a given strength for line profiles of signal-tonoise ratio equal to 50 and 100. For example, for field strengths of 1500 gauss, typical for the sun, a filling factor of at least 10% is required for a "two sigma" detection of Zeeman broadening. (The global solar filling factor is l%-2%, rendering the sun undetectable as a magnetic star, were it unresolved.) It is unlikely that optical spectra with signal-to-noise ratio greater than 100 to 200 will significantly improve the sensitivity to Zeeman broadening owing to the ubiquitous, unclassified, weak absorption lines which fill the solar spectrum out to 7000 Â. Further, it may not be possible to find a Zeeman-sensitive and -insensitive pair of lines which are identical in shape to better than 0.5%.
In order to determine the random errors in the field measurements to be expected from statistical fluctuations in the data, random, Gaussian noise was introduced in Unno's theoretical profiles described above and then analyzed with the profile-fitting technique. Many trials were run for each of a variety of field strengths and filling factors. The imposed signal-to-noise ratio was 100/1 per pixel, with the spacing of pixels taken to be 1/5 of the FWHM of the line, in order to simulate data which had pixel spacing of 30 mÂ for optical lines of typical width 150 mÂ. The standard deviation of the measurements for each set of trials was computed and the results are shown in Figures 3a, b , and c. Figure 3a shows the standard deviation in the measured field strength as a function of the actual field strength for three representative filling factors, f = 0.15, 0.25, and 0.50. The uncertainties in the strength for filling factors of 0.25, range from about 10% at 3000 gauss to 40% at 1000 gauss. Figure 3b shows that the filling factors are somewhat less well determined, especially at low field strengths and filling factors. However the measurements of magnetic flux (proportional to the product of strength and filling factor) carry random errors, shown in Figure 3c , considerably less than either the strength or the filling factor separately. For example, the error in a flux measurement is about 15% for a star with 2000 gauss fields covering 25% of the surface. The smaller errors in the flux determination result from an anticorrelation between the direction of error in the field strength and that in the filling factor, i.e., the errors in the two quantities are not independent.
1 An independent estimate of the random errors in the field measurements can be made by examining the behavior of the x 2 statistic (a by-product of the profile-fitting technique) near the location of best fit. The procedures outlined by Bevington (1969) and Avni (1976) were followed to compute uncertainties in the parameters determined by the profile-fitting analysis. The procedure involves varying a given parameter from best fit until x 2 changes by a specified amount corresponding to a given uncertainty in that parameter. For the several cases examined, good agreement was found between these error estimates and those based on the theoretical profiles with random noise, described above.
Uncertainties in the interpretation of Zeeman-broadened lines will also result from gas velocity differences between the magnetic and nonmagnetic regions owing a The inverse dependence of the errors in the measurements of the held strength and filling factor can be understood by considering an example in which statistical fluctuations have produced a spurious broadening in the core of the Zeeman sensitive profile. In this case, the location (core) in the profile of the spurious broadening will be interpreted as evidence of a low field strength. But in order for poorly separated sigma components to have made themselves visible near the deep line core, they must be strong relative to the profile contribution from the nonfield regions of the star. Hence a large filling factor is implied. Conversely, a spurious broadening far from the core requires only weak sigma components, hence a small filling factor, to account for their visibility, since they compete only with the line wing. The implied component separation, however, will be large, resulting in a large inferred field strength. either to systematic flows or to rotation of a star which has a nonuniform spatial distribution of fields (Robinson 1980) . Indeed, downdrafts of roughly 0.5 km s -1 are observed in flux tubes on the sun. The effects of such velocities on the profile-fitting analysis were examined by using Unno's Zeeman-split profiles, as above, and introducing a relative wavelength shift between the contributions from the magnetic and nonmagnetic regions. The line profiles from one such trial are shown in Figure  4 in which magnetic regions of strength 2000 gauss and filling factor 0.30 were assumed to be downflowing at a velocity of 1.0 km s _1 . In the figure the crosses again represent the Zeeman-sensitive line, À6173, g = 2.5, and the connected line represents À6240, g = 1.0. These theoretical profiles exhibit enhancement of the redward wing, especially in the Zeeman-sensitive line, owing to the redshifted sigma component which was already somewhat displaced. The profile-fitting analysis when applied to the two profiles in Figure 4 yields, as expected, an overestimate of the field strength, 2200 gauss, and an -underestimate of the filling factor, 20%. Therefore, gas flows of 1 km s _1 would apparently result in nonnegligible errors in the field measurements. The relative velocities of the magnetic and nonmagnetic regions could be extracted from the data by introducing another free parameter in the analysis, though this has not yet been tried.
Another source of uncertainty in the magnetic-field analysis derives from the unknown geometry of the fields in the stellar photospheres. Recall that the analysis de-F^G. 3-The uncertainty in magnetic-field measurements, as a function of actual field strength for data having a signal-to-noise ratio equal to 100. Three cases are shown for different surface filling-factors: 0.15, 0.25, and 0.50. Figure 1 , except here the gas in magnetic regions is assumed to be moving away from the observer at 1 km s -1 .
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mands a knowledge of the relative strengths of the a-to 77-components in the Zeeman triplet which depends to first order on the orientation of the field to the observer's line of sight (Seares 1913) . For stellar observations, this angle was taken to be 34°, as discussed in section II. Profile-fitting analyses (carried out with the supposed 34° field orientation) were applied to theoretical profiles constructed with various assumed field orientations. These trials showed that errors in the deduced filling factor on the order of 25% could result from extreme field orientations (such as 0° or 60°) while the deduced field strengths are unaffected since they depend only on the wavelength splitting of the Zeeman components. Unlike the problem of unknown systematic gas velocities, the field orientation cannot be extracted from unpolarized profile data (by, for example, introducing another parameter in the analysis) because its effect is indistinguishable from a difference in the filling factor. Equation (3) shows that the strength ratio of the deconvolved outer components to the central component depends inextricably on both a (which carries the field orientation information) and /, the filling factor. Finally, errors in the data can result from wavelengthdependent polarization across an observed Zeeman-split profile because of the different sensitivities of the telescope and spectrograph to orthogonal states of polariza-tion. Linear polarization is expected to be at most about 1.5% in a Zeeman-broadened, stellar profile, implying that the analyzer qualities of the instrumentation would have to be gross for this to be a significant problem. Circular polarization, which in general is expected to be considerably larger than the linear polarization, has never been found after searches on a large number of latetype stars. Recently E. Borra (private communication) has derived upper limits of less than 1% on the circular polarization for a number of chromospherically active dwarfs. However, the possibility cannot be excluded that large-scale bipolar fields might exist on some late-type stars, thus yielding circularly polarized line profiles unsuitable for the present analysis.
IV. Discussion
The simplification which makes the profile-fitting technique possible is that the fields on a stellar surface may be adequately represented with a two-component model. Fortunately, the solar magnetic flux emerges predominantly with strengths confined to the range 1-2 kilogauss (e.g., Harvey 1977) . However, if some stars contain a bimodal distribution of field strengths, the profilefitting technique will yield some ill-defined average of the field strengths and filling factors, as has been simulated with trials using Unno's theoretical line profiles. For example, the profile-fitting technique, when applied to theoretical profiles representing a star having 50% of its area at 1000 gauss and another 10% of its area at 2000 gauss, yielded an "average" field strength of 1300 gauss covering 45% of the surface. Given the few independent pieces of information contained in observed late-type stellar line profiles, it is not clear whether a Fourier analysis such as that described by Robinson (1980) could reveal such bimodal field-strength distributions.
However, there are several advantages inherent in the Fourier approach over the x 2 minimizing, profile-fitting scheme. In particular, a Fourier analysis is preferable in the case of oversampled, noisy data (S/N < 50) since the high-frequency noise can be suppressed in the analysis. A Fourier approach contains a further advantage in its ability to appropriately weight the data points according to their value in determining each unknown parameter. The x 2 profile-fitting technique gives the same weight to points that lie, for example, just outside the line wings (i.e., in the continuum) as to points in the informationrich Doppler core. While this effect can be minimized by excluding the continuum from the profile-fitting routine, such inequities cannot be eliminated entirely. However, the one set of data to which both the Fourier and profile-fitting techniques were applied yielded essentially identical results, as mentioned in section III. The profile-fitting technique, on the other hand, is valuable as a diagnostic of the effects of various magnetic field characteristics on a Zeeman-broadened line-profile. One can examine the contributions to the x 2 statistic across the line profile to gain an intuitive understanding for why a given triplet of Zeeman components can or cannot fit the observed profile. Furthermore, as discussed in the previous section, the behavior of the x 2 statistic can be used to derive the errors of each measurement, including those errors resulting from asymmetries or weak blends which show up quantitatively as a shallow x 2 minimum.
Neither the Fourier nor the profile-fitting methods can be significantly improved without examining the assumptions common to both. For example, there is no estimate of the systematic errors which accrue from assuming that the three components in the observed Zeeman-sensitive profile have the same shape as the profile formed in nonmagnetic photosphere. Note that tests using Unno's theoretical profiles provide no information about this since identical atmospheres in and out of field regions are presumed. Perhaps some first-order corrections could be applied to based on knowledge of different T(t) relations in and out of solar flux tubes (Chapman 1977) . Other future refinements to both the Fourier and profile-fitting analyses might include: (1) estimates of the relative continuum brightness and line depth in magnetic regions as a function of field strength (Stenflo 1975) ; (2) the magnetic field orientation judged from the phase of Ca n H and K line-core-emission periodicity; (3) the acknowledgement, as another free parameter, of a systematic velocity for the magnetic material relative to quiet regions; (4) a scheme by which many line profiles in the stellar spectrum could be simultaneously incorporated in the magnetic-field determination.
V. Summary
This paper indicates that both the characteristic magnetic field strength and the surface-filling factor of magnetic regions may be extracted from late-type stellar absorption-line profiles using a rather straightforward approach of fitting Zeeman-broadened profiles with three components which represent the normal Zeeman triplet. The underlying principle is identical to that of Robinson (1980) in which the shapes of the Zeeman components are inferred from observations of absorption-line profiles which have small Landé-g values. The profilefitting approach differs from Robinson's in that the stellar surface is assumed to consist of two components, magnetic and nonmagnetic, permitting a simple expression to be written for the shape of the observed Zeemanbroadened profile. Application of this technique to observed sunspot line profiles and to theoretical profiles suggests that systematic errors in the measured quantities are no greater than about 20% for field strengths ranging from about 1000 to 3000 gauss. Random errors owing to noise in the data (assuming S/N -100) permit meaningful independent measurements of field strength and filling factor only for field strengths greater than 1000 gauss and filling factors greater than about 0.20. However, the total magnetic flux (strength multiplied by area) can be measured with an uncertainty of 20% for stars with solar field-strengths and filling factors as low as about 0.10.
A direct comparison of the profile-fitting technique to Robinson's Fourier approach yielded identical results for the single data set to which both were applied. The Fourier approach is preferable for noisy data (S/N < 50), but the profile-fitting approach permits a readily accessible physical interpretation of the line profiles.
Finally, it should be mentioned that high-resolution, low-noise spectra have now been obtained for a large number of single, late-type stars, and Zeeman broadening has been found in many of them. A future paper will report the results of these observations. I would like to thank Drs. R. Howard, R. Robinson, and E. Borra for generously supplying data in advance of publication, and Dr. M. Smith for discussions on Fourier techniques. I am also grateful to Dr. T. Tarbell for numerous conversations regarding both the line-profile analysis and the nature of strong solar magnetic fields. I am indebted to Dr. S. Vogt for his encouragement and for many valuable discussions on stellar magnetic fields. This work was supported in part by NASA grant 8407.
